MA123, Chapter 1: Equations, functions, and graphs (pp. 1-15, Gootman)

Chapter Goals: e Solve an equation for one variable in terms of another.

e What is a function?

e Find inverse functions.

e What is a graph?

e Understand linear and quadratic functions.

e Find the intersection point(s) of two graphs.

e Learn basic strategies for solving word problems.

e Understand piecewise defined functions.
Assignment 01

> ‘Equations and solution(s) to equations: One way in which humanity increases its understanding

of the universe is by discovering relationships between various objects, concepts, quantities, and so on. Our
understanding of a relationship between two quantities is sharpest when this relationship can be completely
quantified and expressed in an equation. Roughly speaking, an equation is a statement that two mathematical
expressions are equal. For instance, 23 — 2zy + y? = 5 is an equation relating = and 3. A set of numbers that
can be substituted for the variables in an equation so that the equality is true is a solution for the equation.

A solution is said to satisfy the equation.

> ‘Equations into functions:| An equation in two (or more) variables can sometimes be solved in terms

of one of the variables. This type of equation is closely related to the notion of a function.

Example 1: | Solve the equation x3 + 2xy + 5y = 7 for y in terms of .

3(&><+5‘) =3 X

Observe that in the equation y =

2 —
t+ tha =

L KTrexn tousF N

2 3 A >7), S =

>< ‘i‘Q%‘fﬁ*X —:i-*x KRS ;’_bwj;

X+ Sia = F - Fack | - B

, the expression on the right-hand side can be viewed as a recipe that

2 45
associates to any given value of x precisely one corresponding value for .

|Deﬁniti0n of function: |

A function f is a rule that assigns to each element z in a
set A exactly one element, called f(x), in a set B. The set
A is called the domain of f whereas the set B is called the
codomain of f; f(x) is called the value of f at z, or
the image of x under f. The range of f is the set of all

Arrow diagram of f

possible values of f(x) as = varies throughout the domain:
range of f = {f(z)|z € A}.

Machine diagram of f

T —
input

output
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Evaluating a function: ‘ The symbol that represents an arbitrary number in the domain of a function f is

called an independent variable. The symbol that represents a number in the range of f is called a dependent
variable. In the definition of a function the independent variable plays the role of a “placeholder.” For example,
the function f(x) = 222 — 3z + 1 can be thought of as

fO)y=2.-0°-3-0+1.
To evaluate f at a number (expression), we substitute the number (expression) for the placeholder.

If f is a function of x, then y = f(x) is a special kind of equation, in which the variable y appears
alone on the left side of the equal sign and the expression on the right side of the equal sign involves only the
other variable z. Conversely, when we have this special kind of equation, such as y = e + 23 — 3z + 5, it

is common to think of the right hand side as defining a function f(z), and of the equation as being simply

y=f(z)
Find the domain of the following functions:
1 cannot 1 )
fl)=v3—x g(x) = o be sero ‘zél—k va+2 muﬁ-& 'ﬂaue N
2-x7Z Lot &7 X+ Q2 20
3—><+><Zo+)< xl—ﬁl=o be ze(o X"'Q\_CQZO_Q
- x+0
32X (><+02)(><-02\)*0 BT X2 -2

XtQ=0 xX-2:0 / -2 0O
Sin G —— -2 -2 fata T

3 B Lnterval Matation: E—CQ/ o) @) (O/ )
Tderval Notation: (—oc, S:l X@ 2 a =2 ) Set Motation : Exémt X2, x#oz
Set Modction 2 -2

L
X E T X< 3 Tnterual Mo'écd-ior\:(-oo/ _QB U(-Q.Q)U[;{,OO)
Z R E Set¢ Aototion 2 Exém : X#‘Q,QS

If f(x)=+/6x+4, writean expression for: [f(l—i—h) —f(l)] . {f(l—i—h) —l—f(l)].
7O ‘\\/ So [7[('+H)—7[(’a‘[7[(i4h\+7[(w):\

Voo =[Veren-via| Jviarzs 4 Jis |

and 7[(|+h\:\/c,(|w\)+% a2
Varara (Vo) I — i — ()
~Vioren = lotech—[0 = [Gh
If P(z)=323+22%2+2+11 and we rewrite P(z) in the form
Plz)=A+Bx—1)+C(z—1)(x —2)+ D(z — 1)(z — 2)(z — 3),
2% Note: P@)=3 (2)+2(2+ 2+

what are the values of A and B?

. =344+
\S;'_/\_)Oﬁﬁzp(l\]zs(l)3+£(l)4'\"'” — (_[+ %*oQ'HI
= Dl v 41+ ]
=5+2+1+u and PQ)=13+B(a-1) +¢ (a- om) tD(2-1)@)(2-3)

: SIFAB (1) + Loy 4 Dy toTt
OY\OIPP(H A*’B(l l)"C(I—I (1-2) 4 D(| IVI Q)(I—?)) SO 4§ =13+
= A+Blo) 1 Cloyt=1) + DLoH-D(=R) s (3 -1

= A 5 -1 &?‘ = T)
T
‘rf"\ere;ofc A-L 2% or B:Q?f
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Example 5:| If we rewrite the function f(z)= S S 1_11r the form:

.73(:6—1)(37—2) X =0 <hen:
A B C 3= A~ (0-2)+ BLoYo -2Q) + L (oYo—1)
flx) ==+ 1+—2’ 5 A( l\( 2)
what are the values of A, B, and C? TF ><V| “Zhen- |
T — 3~/\(lfl\(iﬁ2 T RO(1-2) 4+ cO) =)
*FXTWW)( 3 ] Af_‘l:réjﬂx")("ﬂ) SSLA{-?;(TQ + B (-1) 4 A7)
Xz} | [ x X7 x@ soB = 3
3= A x(x-1)(x-a) LB oxeeal | e - k- QMLF x=2 €hen:
v M + (2- ()(&~;)+B(J&)@?.§)+C(Q J(2-1)

5ﬁ
R = AT+ Ryl + C 2)C L)
3 = Alx- l)(xol\wtﬁx(x 20+ Cx(lx- ) 2 - 2C =
E So [C‘:
re said to be inverses of each other if

> |Inverse of a function: ‘ Recall that two functions f(z) and g(z) a

flg(x) =2 and  g(f(x)) ==

Intuitively, inverse function pairs are in some sense “opposites.” The three most familiar inverse function pairs
are: “addition and subtraction,” “multiplication and division,” and “square and square root”:

eg(t)=t—c and h(t) =t+c are inverse to each other, for any real number c.

e g(t)=t/k and h(t) =k -t areinverse to each other, for any real number k # 0.

e g(t)=+/t and h(t) =1t> are inverse to each other, provided t > 0.

If h(t)=3t+7, find a function g(¢) such that h(g(t)) = t.

|’3'Replqc0- he) wetho

5=31ﬁ ++ = % > *mp
r\c} It /q u n
ol e In—éc(ChonEBQ £" Gand Loy ? BN [~\
LZ :Si'*q'

A = ﬂ QQ'P ace 5@\{H \(\F\/f] ay 'n ¢his case S/fj

39 SolveJov o =
. €-F -7
= 3&\,*4 Schtic et F ¥\ o) = 3 af ’3[{) —
S Sﬂ*q- -t Svms j&)

\f\
If F(z)=+4x + 9 — 7, find the inverse function F_l(x).?ecc‘lké/jg—:b Mmean s bg\:(_—,\
st
l—/RePbce h{f) w;f’B

e AT VxR —F (X;% RS Sdbhact g
2 Tdercnanoe. xvand "oy (XHF) — G =Huri-0 Sl
2
XV -7 e the (exa)” =t = e Divide b 4
Brc}jcﬂue Ju @/Tf;,{zm 6(‘{'1 — Yo < ‘
X_\/ ' 4 v ‘W\Pl{g
Totd =% 00y (et q
X+q—:\/c—f$+‘{ -F 47 51W\P\£g \ _:5 F[d)
X“‘_'F:‘fl/jﬂﬁ Flip 53— {X_“L Re@ acu\mgk T )

BTN
N = e ov 3 (X+:|>)
Q/f‘%+ﬁ X+:|_ Eiiggj[vmfmr\ ) F ( ) 4 J
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> ‘Function versus Algebraic Function:

You are probably used to thinking of functions in terms of algebraic formulas, like f(z) = 22 4 3z + 8 or
g(t) =1n(t — 9). However, the definition of function only requires some notion in which objects in the domain
are mapped to objects in the range. We will focus primarily on functions that can be described by algebraic
formulas, but you should be aware that many functions in applications are not described algebraically. For
example, at each age, t, in your life, you have a well defined height, H, so your height is a function of your age,
H = h(t). However, it is unlikely that you would be able to find an algebraic formula describing your height at
any given age. Here are few other examples of functions that are not (directly) described in terms of algebraic

formulas:
(a) The steepness of the curve y = f(t) at P(z, f(z)) is a

function of x, say y = s(x). This is called the derivative

of f(#).

(b) The degree of curvature of the curve y = f(¢) at P(x, f(z))
is a function of x, say y = c(z). This is called the second
derivative of f(¥).

4

(¢) The area of the shaded region, bounded between ¢t = a and
> t = z, below y = f(t) and above the t-axis is a function
of x, say y = A(x). This is called the definite integral of

£(1).

In due time, we will find algebraic formulas describing the above types of functions. Even without algebraic

formulas, we can still make qualitative statements regarding these three functions. For instance, s(x) should
be near zero when x is near each of the points by, be, and bs since y = f(t) is flat at each of these points. On
the other hand, s(x) should be very large for x > bs since the graph is very steep in that region. Likewise,
A(z) will be an increasing function of z, since moving x further to the right adds more area under the curve.
Not only is A(z) increasing, we can also see that y = A(z) increases rather quickly if = is near by (y = f(¢) is
very tall at that point so new area will be added quite rapidly) whereas y = A(x) is barely increasing when x

is near by (y = f(bs) = 0 so very little area is being added at that point).

> ‘Cartesian plane and the graph of a function: ‘

11 Y I
Points in a plane can be identified with ordered pairs of numbers T
to form the coordinate plane. To do this, we draw two perpen-
dicular oriented lines (one horizontal and the other vertical) that
intersect at 0 on each line. The horizontal line with positive direc- T ' P(a,b)
tion to the right is called the x-axis; the other line with positive I Sl

direction upward is called the y-axis. The point of intersection of
the two axes is the origin O. The two axes divide the plane into
four quadrants, labeled I, II, III, and IV. The coordinate plane

is also called Cartesian plane in honor of the French mathemati-
cian/philosopher René Descartes (1596-1650). Any point P in the

coordinate plane can be located by a unique ordered pair of num- 0] a x
bers (a, b) as shown in the picture. The first number a is called the
x-coordinate of P; the second number b is called the y-coordinate
of P.

111 T v
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‘ Graphing functions:

If f is a function with domain A, then the graph of f is
the set of ordered pairs

graph of f = {(z, f(z)) |z € A}.

In other words, the graph of f is the set of all points
(z,y) such that y = f(x); that is, the graph of f is the
graph of the equation y = f(x).

Obtaining information from the graph of a function:‘

The values of a function are represented by the height of its
graph above the z-axis. So, we can read off the values of a
function from its graph.

In addition, the graph of a function helps us picture the domain
and range of the function on the z-axis and y-axis as shown in
the picture:

The graph of a function is a curve in the
zy-plane. But the question arises: Which
curves in the xy-plane are graphs of functions?

|

| The vertical line test: | |
A curve in the coordinate plane is the I
|

[

[

/

graph of a function if and only if no vertical
line intersects the curve more than once.

Graph of a function Not a graph of a function

> |Lines and Linear Functions: | A linear function is a function whose graph is a straight line.

‘Point-Slope Form of a Line:

‘ Slope of a Line: ‘ The slope of a (non-vertical) line

If a line has slope m and passes through the point

can be determined by any two distinct points, (21, ] ) i
Y .y v P (@1,91) (z0,yo) @t (z,y) 3 another point on the line, then
and (z2,y2), on the line: RN

S as
. _Y—Y _
q] ~_y2—y1 _Changeiny Ay y¢.se m==—- = y-—yo=m-(r— o)
ope =m = = - = —. T — T
9 —x1 Changeinxz Az cun
Y ‘Slope-Intercept Form of a Line: ‘

A linear function can be written in the form
fl@)=y=ma+0b,
where m is the slope and b is the y-intercept.

You will need to be comfortable using both the point-
slope and the slope-intercept forms of lines.
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(,90)  (Xq, )
Example 8:| Suppose a line passes through the points (3,4) and (—1,6). Determine the values of A and B
if the equation of the line is ertten in the fgllowmg forms i / >&<) U= ;é\_ (x+1) +C
Slopet m=ZF-x=5=7

_ =G+ =
(a) y = é—k B(xj ) Po‘“é'jloPQ Forms ;_q = % (x —3) N = (<t (@)
A= B-= _ﬂ:@ -l-;%)<+_L
(b)y:A+Bx or _@_—“—'(x—(—l)> =
A=L . B==3 A = a=l2 oL
_ i) N a6 =L ) = 2R
(c) y=A+B(z+2) = _ﬂ:l“‘_]—
A:gjgzgz U= (1) *G KTz X & (b)
Suppose the linear function, f, satisfies f(1.5) =2 and f(3) =5. Determine f(4).
S‘-_;&_i_B__;g,q; L5, 2 <o (X
Slope : m= 3—;.:—‘ .S 3 T U =R T (-552) (3,5) CEOBQ_C.K ° GO
Note 5[0 e = 'ES_Gﬁ_Ca(KHS
P = T means (ise=22 fareuej fup=\ N =G+ (XH +l~\§
ho=2 x| 20
; (4,3 A=C Tt Flx R - )
>‘Parabolas and Quadratic Functions:‘ 35 ?3'3‘) 5‘2;@”::‘- '/LA:CJ + S (<+x) +é\
\

A quadratic function is a function f of the form =12

gLt I (< +a)
f(z) = ax® + bx + ¢, y )?J:l§i+;—{(><+2)@/c)
where a, b, and ¢ are real numbers and a # 0.
The graph of any quadratic function is a parabola; (Maximum)
it can be obtained from the graph of f(z) = 22 < Y- Vertex (h, k)
by using shifting, reflecting, and stretching trans- kT ’
formations.
Indeed, by _completing the square a quadratic pl
function f(z) = ax? + bxr + ¢ can be expressed Vertex(h, k)
in the standard form or vertex form (Minimum) é/
f(@) = a(z —h)* + k. A v 3 7
The graph of f is a parabola with vertex (h,k); f(z) = a(z —h)> +k, f(z) =alz —h)? +k,
the parabola opens upward if ¢ > 0, or downward a>0 a<0
ifa<0.

Example 10:

(a) The parabola y = % — 15z 4+ 54 intersects the z-axis at the two points P and Q. What is the distance

from P to Q7 /P:/G/OB C\nc) @:/.qlo} < C}(’P/Q>:\%*(DRTS See. L/JOI'L’/\

be low
(b) If we rewrite the inequality 22— 152 +54 <0 inthe form A <z < B, what are the values of A and
A*IH*C(CCP‘{»
'e
=G ) ]
)COO*X -1 x+5¢4 a=1>0 o?er\s qumQ} o= | Aeed fwo #Hs Su h <€ het -
G*X;l +bhx +c b=- 15 M muléipﬁ,& ‘o ccs1-S4=5«
O=xXT=15%159 =gy @ Add to b=-is
s () =x3¢ ¥
! XT=bx - U+ 57y

T o xbed e
/2},@ (0,4) = ><~<a‘> (Xfc>

X*O[ -0 or xX-—(= — = ,
Ql +q + C, Q& C" i o
@Jv\ ¥=q \ 6 Jk? L,Jmhnﬁi@
’PO r
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> ‘Intersection points:‘ The graphs of two equations intersect at a point if and only if that point is a

solution for both equations.

Example 11:| Find the point(s) of intersection between the graph of the equation 422 4+ 9y? =36 and

(a) the line with equation y = (%) 555‘{'@\'& qu +Cl\j =36 SQ\DS+ ﬂAm\ﬁ quUQJHOﬂ & into EQrLAod‘lon |
[ lution Set=F (0,-2)3 Y = =-L  welds

(b) the line with equation y = 1; .y 4 N q (-Q) =36

Soluten Set =f (20F 1), (-2, )} Uxteqy=s Uxt4 g, g

(c) the z-axis. —» -7, - L -4 =3¢
Substituting eguation iato X'+ 36 = 306
535+ewx Gy +33 =36 Cgpuetion | A,Cri Y x*+3¢ -36=30-3¢
‘{x 43(1\ =3¢ 2 ax*=o
(ork see (o) N < /__% )
ey x=1\F <
Anseer Solubion St Hia s - 369 VE Ao
U= R+ X =
{(SOJ(SOB %? D” - 43\[?3’ x“= 0
Find all points where the graph of y—l —2=1 crosses & X0 orf x=0
O\Y\d = | So X=0 aand ﬁ;-;
(a) the y-axis;gd— X=0 -l 0
=olut \on 5 e (BS ) = =X éé % 5Mb‘5‘r éu'h(\ﬂ e:%ut‘d onx
(b) the line y = x. o) dext

R_ Paae

k into Q%uoﬂhor\ ‘j\ﬂ[dj
5ubj‘élfu‘tfm @%90**‘0'\92 into Eﬁ‘-&@ﬁC’hLﬂ\cl&j

%xa+W 36

A=3¢
@G -7 _l' 3@
la-tl=Va
(4- n)—o?hz o+2 T _ %
(4-1)*= 2 Ay TVa and ajl= V2 Soluion Se e < :q\/i
X =* Vg
\//m =\V2 W= 4z W= 1-vz 8%/”‘)— m;l\/’a)} x =1 3 ’f =0

> | Word Problems: | While there is no single routine that will solve every word problem, the following rough

guideline should help you get started:

1. Read through the problem quickly: Try to get a general feeling for the type of problem. Ignore details in
this first reading.

2. Read the problem more carefully: Identify all of the quantities involved. Which quantities are given?
Which quantities need to be found?

3. Define names for all of the variable quantities: Draw and label a picture, if relevant. Fill in values for the
given quanities.

4. Find relationships between the given quantities and the unknown quantities: This is where the outline
needs to be abandoned, as this part will vary greatly from problem to problem. For now, the relationship
will be an algebraic formula directly relating the knowns to the unknowns. Later in the course, the
relationship may be more like “Now solve a standard calculus problem using the knowns and unknowns
as inputs.”

5. Solve the mathematical problem that you found in the previous step. For now, this will usually require
solving an algebraic equation for a single unknown.

6. Interpret your answer: Does your answer make sense in the context of the original problem? In hindsight,
could you have seen the answer more directly? How would your answer (or even method of solution) change
if the known quantities took on other values? How would your answer (or even method of solution) change

if some of the knowns and unknowns were swapped?
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l__xamlDlEL 1 ()% Find all Points there <€he arap 07[ /LA-I\ o= x
CYyosses “he \.IY\Q 0= X
év\séem ﬂ—-\\f2 X=X <A\Dﬁf ut [N Cguation & int egrumticn I L)iel,ls
S X=0 ]
Alod b Fawation x _051_; = X O\‘Q: Lo L
’IDm‘ mn (_anrn\ Farm (x-D)(x-1)-K = Distiibude
Gx2A+bx +c=0 X ox-X 4l -2 =X Di 'Pleu
2 < =
X=dx ~1 =X Dubract
ng—o:ix 1T X = x-X Dim |i7[u
Xe—:)x —l = LLSG “Ne G?QQ'){D‘{C Ff) e !G
A x?*4bx+4c¢
= |
b=-3
C=-1
sy 2b 2 Vbi-dac _ ZCIRVEIHOIEN - 3 #/qaq - zn/is
SN =, (l\ = =¥
/%:C | “hat o=x <o {v[ x= D +\/l_? bl = +\/_E
| cnen =\ 5] =
QV\C) ‘~/7L X = 7)_\//l? #LeV\ W= S - /F_
< ] %
<nJm‘mn <:¥ = ( +\/E 3*\/—5 3-\/Iz 3 - /T_\?
] ] ] 3 1
/ ( = X s = 02 )j
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Example 13:| The owner of a coffee shop decides to sell a blend of her two most popular types of coffee.

The premium roast costs $12.50 per pound and the classic roast costs $8.00 per pound. How many pounds of

the premium roast should she include in the blend if she wants 20 pounds of the blend coffee, and she wants to

bl
. ? Aot E +ions: M Bl
sell the blend at $10.00 per pound o Or\(su‘;)zi quomo o o
X = amount (m?ounclf) O;Prcmium roast  Solde for x Xt A =Ho © Laminede

12 5%+ B =00 and Solue
Elimination Method Foc X
- Fx _76 = —16¢Oo
[R2-Sx + K= KOO
dusx +0w= 49
4.9x=40 @;u\ag\g) q.s

S _ 40
ax a<

N amount (in ’F)OLAV\JS)O-F ClQSS{L rooc st

Compudine Revenue :
[ N

Revenue o} “Premivm Roast =7ricc-omount =[50 «x

“Revenue o]E ClaSSl'c/Roos-lf’PﬁC&'GW‘OUMZ EAEEN

/P\euanue C))C B'ehd :’P(iCe -amount = 10.00-20 =200
Revenue W hen Salc)ScPffA't= |&R.5x + %"33

SV\OLA[A be

Jevenue hen bleﬂc]cc) = 200 £he Scme = X'?’F?;‘:\L{iwciﬁ_o“_‘_
Example 14:| Suppose a fuel mixture is 4% ethanol and 96% gasoline. How much ethanol (in gallonsymus
you add to one gallon of fuel so that the new-fuel mixture is 10% ethanol? 0. +0 10x =
g‘:;l ) Amaurt o Zhane Avwount o F+¢ hanol 0 OS*-G; \S. x _X S;%immtgo'lf.f
e Ethere! A i e Echer 0\7[{(( add'g a«j[fef Gdd";‘ﬁ a A0X-000%x=x—-0:16x = mp TY
[ Gallon / 1 % Guslmee hodd b 0-06 = 0.90x Dwide ]O_u) 0-40
10% E¢hanol O IO“ [ x} = W o
ZZZg 0% Grasaline /6 [zaVa N ‘\_/\/“¥/ + 2; 0-00C = b\.ﬂOx S\mp\ﬁpﬁ
% Ethano .30
e 0% of Totlamonnt  oroncl  Nawlo added o O
Let x = amount (-‘njanrB) e Fine ( ;dg\.xﬁ.(e qﬁ'rl orop” Ethano | 0.q0 =X
of Etholadded POt 1o 5 08 L ein T oens SR VR
EéhanOI add x Gallons Z-Fm “hene X = 9o |1 074 SQ an
= €hano| OJ’ Et¢hano |

010 +0.10x = 0.04% + x Sdubtract 0.04

0.1040,10x"0.04=0-04+x ~0.04 S\m?\{tﬁ
Example 15:| The area of a right triangle is 7. The sum of the lengths of the two sides adjacent to the right
angle of the triangle is 11. What is the length of the hypotenuse of the triangle?

E

=9uationg
\[\ X+ =1
i B Makbply ,
e ELENE R CENLEE S

KXz X /%}

X
/—1(801 = ;—\base - h?_ig}‘f

MNeed <o Solue. for h. From Zhe Bﬂ\_go fean  Zheorem e Know

R X ™= W
Node : Eguation | sans  x toy = I Square both Sides
(x+o) = 1P Disbute and Simplifu
%2 + Qxory=1al Replace oy, with Ualue

X+ 2% + ot =12l
Xgi—&ﬁ-f 59‘
XF4 wt =93

grqw\ &) abova_

5@&%(@&‘\‘ 9?337
=F=131-23 Sigplity
E’Aéheﬁthqﬁo@_@m Theorem Xl%ﬂj\?\ﬂa

T
\(\ N CIB S ware. \’OOIL
\ﬂfi\/ag N\ 20 becouse H”\”epfﬁiinfﬁ *x deJrQHCQ
| h = Va3 Gies)]
8
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the independent variable.

Example 16:| Suppose
2:c+1 lforx<71

for —1<z<2;

for 2 < z. \

2)7 f(_l)a f(0)7 f(1>7 f(3)7 f(4)
F-a)=2(a) 1 = 4= 3
Fey=ac) e =-a4--1

flx) =
_37

(a) Find each of f(—

F(3)= -3
Fly)= -3

(b) Sketch the graph of f(z).

150 “anytime minutes.”

a piecewise defined function for B(t).

1de) -

35
35+ 0.357(¢ -150)

‘Example 18 (Greatest Integer Function):‘

The greatest integer function (a.k.a, unit step function),
denoted [[z]], associates to each real number x the greatest integer
less than or equal to x.

(a) Find each of [0, [[1]}, [[2]}, [

fel=0 [1.2]-

1.2]], [[1.97]], [[-1.8]]

ll—li\}: [.99]- W
- o S

[2)=2 [-19]-=

(b) Sketch the graph of f(x).

graph to memory.

> |Piecewise Defined Functions: | A piecewise defined function is a function given by several different

rules. In order to evaluate a piecewise defined, you first need to decide which rule applies to the given value of

Y SR

Example 17:| Sam’s cell phone provider charges him $35.00 per month for basic service, which includes

Sam is charged an extra $0.75 for each minute beyond 150 minutes. Let ¢ denote the

number of minutes that Sam used in a given month and B(t) denote the amount of Sam’s cell phone bill. Write

£ <150
SO<tE
Yy

U T SO S S P
TN T T SO S |
SRR T T S o
4

: : : : : x
P P Beees @—() ......................
..... Q___@ ........................
,—@ ...................................
&—@ ............................................

The greatest integer function will appear several times throughout the course. You may want to commit its
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